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Remarks 

A. Status of Claims 

Claims 21- -30 are pending. Claims 31-33 have been withdrawn (without traverse) in 
view, of a species restriction. No claim amendments are being presented. No new matter has 
been added. 

B. Section 1 02 Rejections 

Claims 21-23, 27 7 and 30 stand rejected under 35 U.S.C. §102 as being anticipated by 
U.S. Patent No. 5,658,575 ("Ribier"). In view of the comments below, Applicants respectfully 
traverse and ask that the rejection be withdrawn. 

Ribier does not disclose or suggest a number of explicit requirements of rejected 
independent claim 21 and therefore cannot form a prima facie case of unpatentability. First, 
claim 21 requires the making of an oil-in-water microemulsion by heating. In contrast, Ribier is 
directed to the formation of emulsions. See, e.g., Ribier, Abstract ("Cosmetic or dermatological 
compositions comprising an oil-in-water type emulsion/'). Emulsions and microemulsions arc 
scientifically different compositions that have different physical and chemical properties. Pages 
13-14 of the present specification define and explain aspects of microemulsions. At page 13, 
lines 6-17, the specification explains how microemulsions differ from emulsions. Remington's 
Pharmaceutical Sciences, 18th ed. (1990) has been placed behind Tab 1 of this response, and it 
also provides information distinguishing emulsions from microemulsions, 1 



1 The Remington's reference is included for background information only. To the extent any of its descriptions 
conflict with those of the specification, the specification's descriptions should hold. 

25376599.1 

-7- 

PAGE 8/18* RCVD AT 1/22/2004 12:46:42 PM [Eastern Standard Time] ' SVR:11SPTO-EFXRF-1/0 * DNIS:8729306 ' CSID:512 536 4598 1 DURATION (mm-ss):08-28 



01/22/04 THU 11:4* FAX 512 536 4598 

SN 09/812,884 



FTJLBR I GHT- JAW ORSK I 



S)009 



Second, claim 21 requires the formation of a particular nanoparticle by way of a 
particular process. The Office is directed to page 12 of the specification, which defines a 
nanoparticle, in part, as a particle that is comprised of primarily one solid phase . Ribier is 
directed to the formation of a liquid-in-liquid emulsion — not a nanoparticle comprised of 
primarily one solid phase. Specifically, Ribier discloses "oily globules" (Le., liquid droplets) 
dispersed in an aqueous phase. See Ribier, Abstract. ,B Nanoparticlcs" are mentioned twice in the 
text of Ribier— first, at column 5, line 37 and then at claim 19. In both instances, Ribier 
generally discloses that hydrophilic active agents can be encapsulated into nanoparticles. Ribier 
does not disclose the particular nanoparticle made by the particular process required by claim 21 . 

Third, claim 21 requires cooling a particular microemulsion to form the nanopartic le (Le., 
the cooling step is necessary to the formation of the claimed nanoparticle); Again, Ribier is 
directed to emulsions— not microemulsions. And, again, Ribier does not disclose the requisite 
nanoparticle. Moreover, the "oily globules" of Ribier are formed at an elevated temperature by 
high pressure homogenization and heating, not cooling. See, e.g., Ribier, col. 6, lines 1-38; see 
also Ribier, Examples. The general emulsion processing described in Ribier is known in the art, 
as evidenced at least by the Remington's reference at Tab 1. Importantly, traditional emulsion 
processing is patentably-distinct from the cooling of the particular claimed microemulsion to 
form the particular claimed nanoparticle (comprised of primarily one solid phase) recited in 
claim 21. 
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In sum, Ribier lacks a disclosure or suggestion of at least three explicit requirements of 
rejected claim 21. 2 For any one of these three independent reasons, the present anticipation 
rejection should be withdrawn. For at least the same reasons, each dependent claim is also in 
condition for allowance. 
C Section J 03 Rejections 

Dependent claims 24-26, 28, and 29 stand rejected under 35 U.S.C. §103 as being 
rendered obvious by Ribier. Tn view of the comments below, Applicants respectfully traverse. 

Rejected dependent claims 24-26, 28, and 29 are in condition for allowance for at least 
the reasons given above with respect to independent claim 21. Namely, the cited art does not 
disclose or suggest explicit elements required by claim 2 1 . 

Additionally, claims 24-26, 28, and 29 arc not rendered obvious because the Office has 
come forward with no evidence to support the current obviousness rejection. See. e.g., 37 C.F.R. 
1.104(c) and (d) (setting burdens on the Office with respect to claim rejections). The Office has 
admitted that the cited art lacks disclosure of the specific concentrations recited in the rejected 
claims. See Office Action, p. 3. Nevertheless, the Office asserts without support that the 
claimed concentrations amount to "routine experimentation" and, therefore, are unpatentable. 
See Office Action, pp. 3-4. Not having cited any reference as prior-art for the concentrations 
required by the rejected claims, the Office must be relying on personal knowledge. However, the 
Office has not provided the requisite affidavit to support that type of rejection, and if the Office 
wishes to maintain this rejection, Applicants call for the affidavit outlined in 37 C.F.R. 1.104(d). 



2 Other patentable differences exist between Ribier and the rejected claims, and Applicants Teserve the right to 
address those differences, if required. 
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The case law cited "by the Office is inapposite. Applicants are aware of no case, much 
less the cases cited, that stands for the proposition that the Office can support an obviousness 
rejection of concentration ranges based solely on an unsupported personal opinion that those 
ranges would be routine. The Office has not earned its prima facie burden for establishing 
obviousness. 

For at least these reasons, the present obviousness rejection should be withdrawn. 
D. Conclusion 

Applicants believe that this submission fully responds to all outstanding matters for this 
application and respectfully request the withdrawal of all claim rejections. All the claims are 
patentably distinct from the cited art. With the allowance of pending claims 21-30, Applicants 
understand that the Examiner will also allow currently withdrawn species claims 3 1 -33. 

Should the Examiner have any questions or desire to sustain any rejections, the courtesy 
of a telephone conference is respectfully requested in advance so that all pending matters may be 
more efficiently and courteously resolved without the need for filing a notice of appeal, 



600 Congress Avenue, Suite 2400 
Austin, Texas 78701 
Telephone: 512-536-3018 
Facsimile: 512-536-4598 

Date: January 22, 2004 
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Table IX— Micella Soiubilliallon Capacities at D (Keren! 
Surfactants for Estrone 13 



Surfactant 
molecule*/ 



50 

23 

40 

54 

62 

96 

48 

36 

50 

75 

64 

65 

132 

301 
78 

116 

100 



ratively 

ptaliine 

&n with 

bcore; 

puctafi 

lurfac- 

p (sees 

[cellar 

Ceroid 

^the 

trade- 

'solu- 



Surfactant 



Sodium laurate 
Sodium ol&ate 
Sodium lauryl Bulfate 
Sodium chelate 
Sodium deoxychotate 
Diumyl ^dium sul/oGUCcinate 
Lhociyi Modiumeuuosucvinai* 
Tctx ade cyttrim ethyl amrnon ium 

bromide 
Haxadocylpyr id i uium chloride 
f olyaoxbdW 30 
Polyaorbato 60 







MOlBS 






iurfactant/ 






mole 


Congqnuolion 


Temp. 




ranoo. molarity 


*c 


estrone 


O.02S-0.023 


40 


91 


0.002-0.35 


40 


53 


0.0O4-O-15 


40 


71 


0.0^-0.23 


20 


23a 


0.007-0.36 


20 


476 


0.08-0.4 


40 


833 

ISS 




IV 


0OO5-O.O8 


20 


45 


0,001-0.1 


20 


32 


0.002-0.15 


20 


161 


0.0008-4.1! 


20 


83 



proportional to the overall surfactant concentration. Below 
the croc, no solubilization takes place. This is represented 
by Curve E of Fig 19-17. 

TTie second category of compounds to be aolubilized are 
often liquid at room temperature and consist of relatively 
email, symmetrical, and/or flexible molecules such as many 
cpnuLituetitB of essential oils. These molecules mix and 
blend in freely with the hydrocarbon portions of the surfac- 
tants in the core of the micelles, so as to become indistin- 
guishable from them. Such compounds are extensively aol- 
ubilized and in the process usually dwell the micelles: they 
augment the volume of the hydrocarbon core and increase 
the number of surfactant molecule* per micelle. Their solu- 
bilization frequently towers the one 

MicroemuteiOTW M-w 

Microemulaiona are liquid dispersions of water and oil 
that are made homogeneous, transparent, and stable by the 
addition of relatively large amounts of a surfactant and a 
Gosurfactant Oil is defined as a liquid of low polarity and 
low miscibility with water, eg, toluene, cyclohexane, mineral 
or vegetable oils. 

Microemulsions are intermediate in properties between 
micelles containing solubilized oils and emulsions- While 
emulsions are Ivophufaic and unstable, microemulsions are 
•on the borderline between lyophobic and lyophilic colloids. 
True microemulsions are thermodynamicaUy stable. 17 
Therefore, they are formed spontaneously when oil, water, 
wurfactante, and coeuxfactants are mixed together. The un- 
stable emulsions require input of considerable mechanical 
enerRy for their preparation, which may be supplied by col- 
loid mills, homogenizers nr ultrasonic generators; 

Both emulniona and microemulsions may contain high 
volume fractions of the internal phase. For instance, some 
0AV systems contain 75% (v/v) of oil dispersed in 25% water, 
although lower internal phase volume fractions are more 
cutnmon. 

At low surfactant concentrations* viz, low multiples of the 
croc, micelles are spheres (Fig 19-18A, B and E) or ellipsoid*. 
When an oil is solubilixed by micelles in water, it blends into 
the micellar core formed by the hydrocarbon tails of the 
surfactant molecules (Fig 19-19) and swells the micelles. 

Spherical or ellipsoidal micelles axe nearly monodifl perse, 
and their mean diametern are in the range of 25 to 60 A- 
Microemulaion dronlets also have a narrow droplet stae dis- 
tribution with a mean diameter range of approximately 60 to 
1000 A. Since the droplet diameters are less than V* of the 
wavelength of light (4200 A for violet and 6600 A for red 



light), mierocmulsiona scatter little light and are, therefore, 
transparent or at least translucent 

Emulsions have very broad droplet size distributions. 
Only the smallest droplets, with diameters of about 1000 to 
2000 A, are below the resolving power of the light micro- 
scope. The upper size limit is 25. or 50 »m (250,000 or 
500.000 A). Because emulsion droplets are comparable in 
size, or larger than the wavelength of visible light, they 
scatter .it more or less strongly depending on the difference 
in refractive index between oil and water. Thue> most emul- 
sions are opaque. 

The three disperse systems — micellar solutions, m>croe- 
mulsions,and cniulsiona— can be of the O/W (oil-in-water) 
or W/O type- Aqueous micellar surfactant Solutions can 
soluble oils and lipid-aoluble drugs in the core formed by 
their hydrocarbon chains. Likewise, oil-aoluble surfactants 
like aorbitan monooleate and docusate sodium form "reverse 
micelles" in oils (Fig I^ISE) capable of aoluhiuzlng water in 
the polar center. The aolubilized oil in the former micelles 
and the solubilizod water in the latter may in turn enhance 
the micellar solubilization of oiJ-aoluhle and water-soluble 
drugs, respectively. 

Oil-soluble drugs have been incorporated into O/W emul- 
sions by dissolving them in the oil phase before emulsifica- 
tion. 18 By the same token, it may be possible to dissolve 
oil-soluble drugs in a vegetable oil and make an oral or 
parenteral O/W microemulaion. The advantage of such mi- 
croemulsion Bysteraa over conventional emulsions is their 
smaller droplet size and superior shelf stability. Aqueous 
micellar solutions 18 and" O/W micrcemulaions 20 have both 
been used as aqueous reaction media for oil-soluble com- 
pounds. 

Emulsions and micellar solutions of oil b.boIu bilized in 
aqueous surfactant solutions consist of three components, 
oil, water and surfactant. Microeroulaions generally require 
a fourth component, called co&urfactant. Commonly used 
cosurfactante are linear' alcohols of medium chain length, 
which arc spangly miscible with water! Since the cosurfac- 
tants as well as the surfactants are surface-active, they pro- 
mote the generation of extensive interfaces through the 
spontaneous dispersion of oil in water, or vice-versa, reault- 
iug in the formation of microemulsions- The large interfa- 
cial area between oil and water permits the extensive forma- 
tion of a mixed interfacial film consisting of surfactant and 
cosurfactant. This film ia called the "interphase" because it 
is thicker than the surfactant monolayers formed at oil* 
water interfaces in emulsions. The interfacial tension at the 
oil-water interface in microemulsions approaches taro, 
which also contributes to their spontaneous formation. Ac- 
cording to another viewpoint, microcmulaions are regarded 
as micelles extensively swollen by large amounts of sorubi- 
lized oil* 

Typical formulations for an O/W and a W/O microemul- 
sion are shown in Table X- The ratio, g surfactant/g soluble 
li2ed or emulsified oil or water is in the range of 2 to 20 foi 
micellar solutions and 0.01 to 0.1 for emulsions, Microemul- 
sions have intermediate values: The ratios for the formula- 
tions in Table X are near unity. In industrial formulations, 



Table X — Mkroamufslon Formulations 



Compound 

Sodium lauryl sulfate 

1-Fentanol 

Xylene 

Water 



Function 

Surfactant 

Cosurfactant 

Oil 



Content in 



13 

: B 

8 
71 



-W7CT 

10 

50 
1$ 
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304 CHAPTER 19 

Tabla XIX— Approximate HLB Values lor a Number of 
Emulsifying Agents 



Generic or ch«mlcat nam* 



HUB 



SorbtlAn trioleate 

Soibitan triatoarftte 

Propylene glycol jaonoateaxaU; 

Sorbitan oaquioleate , 

Glycerol moftostearatc (non Belf -emulsifying) 

Sorbitan moflooieatc 

Propylene glycol monolaurate 

Sorbitan mono&tfcArate 

Glyceryl fliorjostcnxate <aelf -emulsifying) 

Sorbitan mutidlAurat© 
Polyoxyethylcnc--*-Iauryl ether 
Polyethylene glycol 400 monoatcorate 
Polyoxycliyl«iie-4-BorbitiJ> monolaurate 
Polyoxy ethylene -20 -sorbitan reonoolcotc 
Pplyuxyethylenc-20-*orbitan mottopaimitato 
PoryoxytthyIane-2Q-florbitan manol&urate 
PotyoxyethyJcne^O-fltearQte 
SodiUTn oleate 

Sodium louryl sulfate 



■13 
2.1 

.3.4 
3,7 
3.3 

' 4.3 
4.6 
4.7 
5.5 
6.7 

&6 

9.5 
11,6 
13,3 
16.0 
15.6 
X6.7 
16.B 
18:0 
40.0 



emukifier and emulsion type lias been concerned with hut- 
face-activo agents that form interfacial monolayers. The 
present discussion, therefore, will concentrate on this class 
of agents. 

Hydrophile-Upophile Balance— As the emulsifier be- 
comes more hydrophilic, its solubility in water increase* and 
the formation of an O/W emulsion is favored. Conversely, 
W/O emulsipna are favored with the more lipophilic emubu- 
fiere. This led to the concept that the type of emulsion is 
related to the balance between hydrophiho and lipophilic 
solution tendencies of the surface-active emulsifying agent 
Griffin w developed a scale hosed on the balance between 
these two opposing tendencies- This so-called HLB scale is 
a numerical scale, extending from 1 to approximately 50. 
The more hydrophilic surfactants have high HLB numbers 
(in excew of 10), while surfactants with HLB numbers from 
X to 10 are considered to be lipophilic. Surfactant* with a 
proper balance in their hydrophilic and lipophilic affinities 
are effective emulsifying agents since they concentrate at 
the oil/water interface. The relationship between HLB val- 
ues and the application of the surface-active agent is shown 
in Table XV. Some commonly used emulaificrs and their 
HX>B numberB are listed in Table XIX. The utility of the 
HLB system in rationalising the choice of emulsifying agents 
when formulating an emulsion will he discussed in a later 
section, . ' . , ■ . 

Hate of Coalescence and Emulsion Type— Davie 9™ in- 
dicated that the type of emulsion produced in systems pre^ 
pared by shaking is controlled by the relative coalescence 
rates of oil droplets dispersed in the oil. Thus, when a 
mature of oil and water is shaken together with an emulsify- 
ing agent, a multiple dispersion is produced initially which 
contain* oil dispersed in water and water dispersed in nil 
(Fig 19-36), The type of the final emulsion which results 
depends on whether the water or the o»l droplets coalesce 
more rapidly. If tlie OAV coalescence rate (Rate 1) is much 
greater than W/O coalescence rate (Rate 2). a W/O emulsion 
is formed since the dispersed water droplets are more stable 
than the dispersed oil droplets. Conversely, if Rate 2 is 
Hignificantly faster than Rate 1, the final emulsion is an O/W 
dispersion because the oil droplets are more stable. 

According to Dnvies, the rate at which oil globules coalesce 
when dispersed in water is given by* the expression . 

Ratel-C^ 7 09) 



The term C t is a collision factor which i» directly proportion- 
al to the phase volume of th* oil relative to the water, and is 
an inverse function of the viscosity of the continuous phase 
(water). Wj defines an energy barrier made up of several 
contributing factors that must be overcome before coales- 
cence can take place- First, it depend* on the electrical 
potential of the dispersed oil droplets, since this affects 
repulsion. Second, with an O/W emulsion, the hydrnted 
layer surrounding the polar portion of emulsifying agent 
must be broken down before, coal^ence can occur. Tma 
hydrated layer is probably around 10 A thick with a consis- 
tency of butter. Finally, the total energy barrier depends on 
the fraction of the interface, covered by the emulsifying 

agent. ......... - _> r 

Equation 40 describes tne rate or coairaceuw wi 
globules dispersed in oil, namely 

Ba »2 = C ie -:" Viir ' (40) 

Here, the collision factor C 7 is a function of the water/oil- 
phase volume ratio divided by the viscosity of the oil phase. 
The energy barrier W- 4 is, as before, related to the fraction of 
the interface covered by the eurfacG-active agent. Another 
contributing factor is the number of — CHr~ groups in the 
emulsifying agent; th« longer the alkyl chain of the emulsifi- 
er, the greater the gap that has to be bridged if one water 
droplet is to combine with a second drop. 

Davies 56 showed that the- HLB concept is related to the 
distribution characteristics of the emulsifying agent be- 
tween the two immiscible phases. An emulsifier with an 
HLB of leas than 7 will bo preferentially soluble in the oil 
phase and will favor formation of a W/O emulsion. Surfac- 
tants with an HLB value in excess of 7 will be distributed in 
favor of the aqueous phase and will promote O/W emulsions. 



Preparation of Emulsions 

Several factor* must be taken into account in the success- 
ful preparation and formulation of emulsified products, 
Usually, the type of emulsion (ie, O/W or W/O) is specified; 
if not, it probably will b<? implied from the anticipated use of 
the product. The formulated attention is focused primari- 
ly on the selection of the emulsifying agent, or agents, neces- 
sary to achieve a satisfactory product. No incompatibilities 
should occur between the various emulsifier* and the several 
components commonly present in pharmaceutical emul- 
sions. Finally, the product should he prepared in such a way 
as not to prejudice the formulation. 

Selection of Emulsifying Agents 

The selection of the emulsifying agent, or agents, is of 
prime importance in the successful formulation of an emul- 
sion. In addition to its emulsifying properties, the pharma- 
cist must ensure that the material chosen is nontoxic and 
that the taste, odor, and chemical stability axe compatible 
with the product Thus, an emulsifying agent which is en- 
tirely suitable for inclusion in a skin cream may be unaccept- 
able in the formulation of an oral preparation due lo its 
pntential toxicity. This consideration is most important 
when formulating intravenous emulsions. 

The HLB System— With the increasing number of avail- 
able emulsifiers, particularly the nonionics, the selection of 
emulsifiers for a product was essentially a trial-and-error 
procedure. Fortunately, the work of Griiiin^ 00 provided a 
logical means of selecting emulsifying agents. Griffin's 
method, based on the balance between the hydrophilic and 
lipophilic portions of the emulsifying agent, is now widely 
used and has come to bo known as the HLB yyatem. It is 
uaed most in the rational selection of combinations of non- 
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Table Xtf— Relationship between HLB Range end 
Surfactant Application 



Table XXII — Nonlontc Blends having HLB Valued Ol 10,5 



hLBrango 



Use 



M 
.4-6 

7- 9 

8- 18 
IMS 
10-18 



Antifoommg agBnts 
W/O emulsifying agcnto 
Wotting agontR 
OAV emulsifying agents 
Detergents 
Solubilizing agents ' 



Table XXI— Required HUB Values lor Some Common 
Emulsion Ingredients 



Acid, stearic 

Alcohol, cetyl 

Lanolin, anhydrous 

Oil, cottonseed 
mineral oil, light 
mineral oil, heavy 

Wax, beeswax 
micTocryatolline 
. paraffin 



17 
13 
15 

7,5 
10-12 
10.5 
10-16 

9-5 

9 



ionic emulsifiers, and we shall limit our discussion accord* 

As shown in Table XX, if an O/W emulsion is required, 
the formulator should use emulsifiers with an HLB in the 
range of 8-18. Emulsifies with HLB values in the range of 
4-6 are (riven consideration when a W/O emulsion is desired. 
Soma typical examples Are given in Table XIX. 

Another factor is the presence or absence of any polarity in 
the material being emulsified, since this will affect the polar- 
ity required in the emulsifier. Asain, as a result of extensive 
experimentation, Griffin evolved a series of "required HLB" 
values; ie, the HLB value required by a particular material if 
it is to be emulsified effectively. Some values for oils and 
related materials are contained in Table XXI. Naturally, 
the required HLB value differs depending on whether the 
final emulsion ia O/W or W/O. 

Fundamental to the utility of the HLB concept is the fact 
that the HLB values are algebraically additive. Thus, by 
wing a low HLB surfactant with One having a high HLB it ia 
possible to prepare blends having HLB values intermediate 
between those of the twa individual emulsifiers. Naturally, 
0&0 should not use exnulsifiera that are incompatible. The 
following formula should serve a9 an example. 



O/W EraulftjOjl 



50g 

Be 



Liquid petrolotum (Required HLB 10.5) 

Emulsifying agents ♦ . . . ■- . -• 

Sorbitau raonoulcate (HLB-4.37 . 

Polyoxycthyleno 20 aorttUB monoleate (HLB 1&0) 
Water, qe 100 







Required amounts 


Surfactant 




<%)to QlVO 


bland 


HLB 


HLB = 10,5 


Sorbitol* triatearate 


2.1 


34.4 


Potyoxothyleitc 20 aorbitan 


14.9 


65.6 


monoatearato 






Sorbitan monopalmitate 


at 


07.3 


Polyoxycthylene 20 soibiton 


15.6 


42,7 


monopobnitate 




43.&V 


Sorbite aeaquiolcute , 


3.7 * 


'Polyoxycthylene lauryl ether 


15.9 


,51-S 



the various proportions required, uaing other pairs of emul- 
sifying agents, to form a blend of HLB X0.5. When carrying 
out preliminary invEHLigatlons with a particular material to 
be emulsified, it in advisable to try several pairs of emulsify- 
ing agents. Based on an evaluation of the emulsions pro- 
duced, it becomes possible to choose the best combination. 

Occasionally, the required HLB of the oil may not be 
known, in which case it becomes necessary to determine thia 
parameter. Various blends are prepared to give a wide 
range of HLB mixtures and emulsions are prepared in a 
standardized manner. " The HLB of the blend used to emul- 
sify the best product, eelected on the basis of physical stabil- 
ity, is taken to be the required HLB of the oil: The experi- 
ment should be repeated using another combination of 
emulaitiers to confirm the value of the required HLB of the 
oil to within, say, ±1 HL6 unit 

There are methods for finding the HLB value of a new 
surface-active agent Griffin 60 developed simple equations 
which can be used to obtain an estimate with certain com- 
pounds. It has been shown that the ability of a compound to 
spread at a surface is related to its HLB. In another ap- 
proach a linear relation between HLB. and the logarithm of 
the dielectric constant for a number of aonionie surfactants 
has been observed. An interesting approach has been devel- 
oped by JDavies w and is related to his studies on the relative 
rateB of coalescence of O/W and W/O ernulsibns (page 304). 
According to Davies, hydrophilic groups on the Burfactant 
molecule make a positive contribution to the HLB number, 
whereas lipophilic groups exert a negative effect Davies 
calculated these contributions and termed them HLB Group 
Numbers (Table XXIII). Provided the molecular structure 
of the surfactant is known, one simply adds the various 
group numbers in accordance with the following formula: 

Tablo XXIII — HUB Croup Numbers 61 



By simple algebra it can be shown that 4.5 parts fay weight of 
Borbitan monooleate blended with 6.2 parts by weight of 
poryoxyethylcne 20 8 orb i tan monooleate will result in a 
mixed emulsifying agent having the required HLB of 10.5- 
Since the formula calls for 5 g, the required weights are 2.1 g 
and 2.9 g. respectively. The oiL-soluble aorbitan monooleate 
in dissolved In the oil and heated to 75*; the water-soluble 
polyoxy ethylene 20 sorbitan munooloate is added to the 
aqueous phase which is heated to 70* . At thi* point the oil 
phase is mixed with the aqueous phase and the whole stirred 
continuously until cool. 

The formulator is not restricted to these two agents to 
produce a blend with an HLB of 10.5. Table XXII shows 



Hydrophllie groups 
— SOrNa^- 
-COO-K+ 
^-COO-Na* 
hi (tertiary amine) 
Ester Caoxbitan ling) 
Ester (free) . 
— COOH 
Hydroxyl (free) 

Hydroxy! (eorbitan ring) 
Lipophilic groups 

— CH— 
•^CHi — 
CH,r- 

«=CH— 
Derived groups . j.^. 



Ooup number 



-(GrizHSii 



38.7 
21-1 
194 
9.4 
6.8 
2.4 
. 2.1 
• 1.9 
1.3 
0.5 



-0,475 



+0.33 

HM5 
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tated from their aqueous solutions by the addition of spirits 
due to their lesser solubility in alcoholic liquids. 

Some spirits show incompatibilities characteristic of the 
ingredients they contain. For example, Aromatic Ammonia 
Spirit cannot bo mixed with aqueous preparations contain- 
ing alkaloids (eg, codeine phosphate). An acid-base reac- 
tion (ammonia-phosphate) occurs and, if the alcohol content 
of the final mixture in too low, codeine will precipitate. 



Toothache Drops 

Toothache drops are preparations used for temporary re- 
lief Of toothache by application of a small pledget of cotton 
saturated with, the product into tfe$ t-ooth cavity. Anesthet- 



ic compounds include clove oil, eugRnol or be»*" k:«ui«; ouYer 
IijjjrErdtfjiCaiooiude camphor, ereorinte, menthol and alcohol;; 

These preparations no longer ore recognized off&ajbv.'- 
Furthermore, dentists do not recommend the use til toiilfc: ■_■ 
ache ti tujas if the ptttiern.has re^tjy ucr.ess to udcqUtliedfcUi&l 
service** T.hc prftparntioits may damage tho gums and'pioi.-: 
duct> tuuipticotlongi more severe that) the original looUta-iia.. , 
However, niruiy liroas do not have adequate d<bUit ncrvictt: 
iirni the pharmacist will, of n^i^wiiy, hrtndlc these 
tions, and he should warn the patient of possible hn'/.ttnhv 
associated with their use. 

Toothache Di-^t« NK XJ contains 25 «s of chU/robuuuialin 
sufficient clove oil to make the product measure 100 inL.. 
Another formula! uw cun tains creosote, clove oii, b^rmrtnirte 
flexible collodion base, 



Emulsions 

An emulsion is a two- phase systtmi prepared bv combining Type A gelatin is pri-parad by wzxu ironic J ^Tvcjfu.n^p.url 

two immiscible liquids, one of which is dispersed uniformly is used at a pH of about 3 2. It is incompatible with Jinictaic \: ■ 

throughout the other and consists of. globules that have emulsifying agents such as the vegetable pima. ThftJfofojw* : 

diameters equal to or greater than those of the lanrestcolloi- ing formula wa9 recommended: ; 

dal particle*.- The globule size is critical, of course, and must . \ 

be such that the system achieves maximum stability. ' How- S ^ am " : ' n r * 

ever, even under the best conditions, separation of the two Fl s d "red 

phases will occur unless a third substance, an emulsifying Alcohol" <i CM [......../..I. eo mL 

agent t is incorporated. The haaic emulsion must, therefore, chl [[]['.['.'.'.'.'.'. .,.].... ft ttlt ,* 600 jcdL 

contain three components, but the products of commerce Purified Water, to ttiakc ' , '. ! \ \\ [ ! \ \ '. ! ! ! 1000 mL 
may consist of a number of therapeutic agents dissolved in 

either of the two phases. Add the gelatin and the tartaric acid to about 300 mL of purified : 

Moat emulsions incorporate an aqueous phase into a non- water, allow to stand for a few minutes, heat until the Kelnlin a 

aqueous phase (or vice versa). However, it is possible to oWlved,theniiu^ j 

„ ™,.t«;™- ™ t, nB i/, n n„ n™^,,^,. T7_— __ temperature for about 20 ram. Cool to 50°, add the flavor, the 

prepare emulsions that are basically nonaqueous. For a- aQd auffidcnt purifiDO watflT to make 600 mL. Add tho oil ■ 

ample mvestigations of the emulsifying effect of anionic the th ^ 

and catiomc surfactants on the nonaqueous immiscible sys- a m m until the oil is dispersed completely and uniformly, 

tem, glycerin and olive oil, have shown that certain amines This emulsion cannot be prepared by trituration or by the use of 

and three cationic agents produced stable emulsions/ This the usual stirring devices. 

broadening of the basic definition for the term emulsion is _ _ _ . , , A ^ . 

recognized in the USP. Type B gelatin is prepared from alkali-treated precursors 

and is used at a pH of about 8.0. It may be used with other 

An emulsion is a two-phe** ny&tekn in which one liquid u disposed in anionic emulsifying agents but is incompatible with cationic 

the form of small dropkta throughout anotW liquid- The dispersed types*. If the emulsion contains 50% oiL $ a of Type B 

^^zz^t^l^z^,^^^: « i ° f -1}"- bicaTbonate ^ r^ ci6nt 

Whem oil lit the dispersed pbaBe and an aqueous eolution is the contiau- acanth or agar should be incorporated into the aqueous 

ow phevc, the system is designated as an oil-in- water (O/W) emulaian phase to yield 1000 mL of product of the required viscosity, 

and can be diluted easily and unifortnl y with water. Cen'verscly, where Tho emulsion typo (O/W or W/O) is of lesser £ugniflcanca 

water-in (W/0) emukion. are no breaks in the skin, a W/O emulsion can be applied 

- , i - i. / , » -r 1. 1 more evenly since the skin is covered with a thin film of 

Many emuki^ng agents (or emuhufiers) are available, Mbuni The latter substance favors the oily phase and cori- 

among them the following: tributes to the ease of application. Tho choice of emulsion 

Natural fenuhUrying Agent*— Those substance* may bo derived fc vP B will, however, depend on many other factors- Thig 

from either anunal or vegetAble wuxcoe. Examples of thoee obtiuned particularly is true for those preparations which have basic 

from tha former boula are BelttUn, egg yolk, rod*, wed fet ox choice tor- cosmetic characteristics. It may be advantageous to formu- 

tu^^^^ m ^rj^&^. OAV ra „bio n if e«,e of rernoval iz an important 

wethyUellwJOTc nod carboxmethyicelluW, axe veed to increaso the consideration to the patient. 

viQcosity of the nquvoue phuso and thereby enhance emulsion stability. An emulsion that may be prepared by the mortar and 

Finely Prided dolidP—Ewttnpbs are bentonite.. magnesium by- pea fcl e mB thod is the following Mineral Oil Emulsion USP. 
dronac, aluminum hydroxido or m&fncaium triaihcato. 

Synthetic Eaiqhdfying Agents— ThiB group may be uibdivided fur- Mineral Oil 500 mL 

ther into the anionic cationic or nonioaic ageutj. Examples are, in Aoacia. tn very fine powder 125 g 

order of presentation, a odium lauryl euifate, beozalkonium chloride or SvrtiD ^ 

poryeu^ene^coMOOmonofttearate. v , w jiri«' " " " " / [ 40 mg 

Many of these omuls if ying agents are deser ibod in greater Alcohol 60 ml 

detail in Chapter 06. Purified Water, a sufficient quantity 1000 mL 

In NP XIO it was suggested that only O/W emulsions are ^ mJoora] oa ^ m<dA m nsivsd - m a ^ Wedgwood mortar, 

suitable for oral use because these are water-nUSClble and Water (25 0 mL) is added and the mixture triturated vigorously until 

thus their oflinesa is masked. This compendium gave spe- ^ ernulaion Is formed, A mixture or the syrup. 50 mL of purified 

cific directions for the preparation of emulsions using gelatin water and the vanillin diSAOlved in alcohol is addfid in divided 

as an emulsifying agent. These preparations are based on portions with trituration; sufficient purified water is then added to 

either type A or type B gelatin. the proper volume, the mixture mixed well and boxbogenj*ed. 
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